how stress signals can be coupled to chromatin regulation, and how cell-type-specific regulation can be co ordinated. Perhaps mitochondrial impairment activates signalling cascades that regulate the expression, movements, modifications and activities of distinct histone modifiers in specific cells. Mitochondrial impairment could also result in altered levels of metabolic intermediates, many of which act as essential co-factors of histone-modifying enzymes.
already known to be central to the response to mitochondrial stress 8 , the participation of histone modifiers is not in itself unexpected. However, the current studies suggest that chromatin-modifying enzymes can be highly selective, eliciting programs of gene expression that are specific to a particular stress or pathway. Patterns of histone modifications can be extremely diverse, so it is not difficult to imagine how such exquisite specificity can arise. There are hundreds of histone modifications and many enzymes that have distinct and overlapping roles in depositing and removing them. DNA is wound around a nucleosome complex composed of four different histones, and each histone can be modified at many positions, so the number of possible combinations of histone modifications on each nucleosome is huge. Moreover, each nucleosome can have distinct modifications from its neighbours, building up an astronomically complex 'histone code' .
Both groups found that the regulation of chromatin in response to mitochondrial stress is tissue specific. Tian et al. showed that LIN-65 activates the UPR mt pathway in the intestine, whereas Merkwirth et al. reported that JMJD-1.2 and JMJD-3.1 trigger the same response in neurons. An intriguing possibility is that distinct chromatin-regulating factors in different cells and tissues sense mitochondrial stress and respond in divergent yet coordinated ways that best enable organisms to counter the stress. It will be crucial to elaborate Gene expression can be inhibited by the tight packaging of DNA as chromatin around histone proteins that are decorated with methyl groups at specific amino-acid residues. Two such repressive modifications are dubbed H3K9me2 and H3K27me3. Two studies 5, 6 reveal that mitochondrial stress triggers the unpackaging and expression of genes involved in a stress response called the UPR mt . Tian et al. 5 find that movement of the protein LIN-65 from the cytoplasm to the nucleus triggers nuclear migration of the transcription factor DVE-1. The enzyme MET2 mediates the addition of H3K9me2 modifications to histones in the cytoplasm; these histones move to the nucleus, restricting the unpackaged regions where DVE-1 can bind to promote transcription. Merkwirth et al. 6 show that JMJD-1.2 and JMJD-3.1 enzymes are upregulated in response to mitochondrial stress and remove methyl groups from H3K27me3 to form the transcription-promoting modification H3K27me1 in the vicinity of UPR mt genes.
EARTH SCIENCE

An extended yardstick for climate variability
Decoded and precisely dated information encrypted in stalagmites from a cave in China reveal past climatic changes and provide insight into the complex interactions in today's climate system. See Letter p.640
ave stalagmites represent a meticulous archive of climatic events stretching back over many hundreds of thousands of years and, unlike many geological deposits on land and in the ocean, allow the timing of these events to be precisely determined. On page 640 of this issue, Cheng et al. 1 decipher a treasure trove of information concealed in the stalagmites of the Sanbao Cave in the mountains of central China. Their findings extend one of the most valuable benchmark climate records available, which now spans an impressive 640,000 continuous years of Asian monsoon history with unprecedented dating precision. The Asian monsoon is a crucial component of the global climate system, so these data not only provide age constraints for other palaeoclimate time series, but also
Years Ago
Atlantic tunas will share with whales some immunity from hunting as a result of a convention on conservation drafted … by the representatives of seventeen nations … The convention has been prompted by evidence in recent years that more boats are chasing fewer fish. It applies to the whole of the Atlantic Ocean and adjacent seas, and the hope is that it will maintain the population of tuna … at those levels which permit the greatest sustainable catch. The commission that will be responsible for administering the convention … will be empowered to collect information and to recommend research programmes. It may also, on the basis of the evidence it collects, recommend limits on the rate of catch in the convention area. From Nature 25 June 1966 100 Years Ago I refer to the continued proposals to found fresh scholarships for the encouragement of scientific research, accompanied as they so often are by statements as to the lack of trained men in science … The men who have held … scholarships for two or three years form a body highly trained in the best English and Continental universities … Yet we see on all hands these men barely able to make a living … They are in general men of all-round education, with specialised knowledge in science in addition; they are not particularly uncouth, unpractical, or unbalanced, as popular tradition would have men of science to be. It is this addition of specialised knowledge that … is the greatest obstacle to their earning a living; they would probably be better paid if they turned their hand to any employment other than the pursuit of science. E. N. da C. Andrade, British
Expeditionary Forces
From Nature 29 June 1916 improve our understanding of the inter actions, forcing factors and responses of today's climate systems.
As they grow upwards from the cave floor, stalagmites accumulate layer upon layer of calcium carbonate (Fig. 1) (Fig. 2) . Dissolved uranium leached from the rocks above the cave is also trapped in the forming calcium carbonate, acting as a radiometric clock as it slowly decays. This allows stalagmite age to be accurately determined back to around 650,000 years ago 2 . The older the material, the less exact this clock becomes, and the more effort is needed to determine precise age constraints. Cheng et al. go to the limit of what can be achieved, and their precisely dated stalagmite record covers more than six glacialto-interglacial cycles.
Climatic events are often globally interconnected, sometimes to a surprising extent. For example, during glacial periods there is a remarkable synchrony between dry events in the Asian monsoon climate and cold events in the North Atlantic region: this is related to massive discharge of icebergs and changes in ocean and atmospheric circulation 3, 4 . The repercussions extend as far south as Antarctica, which warms during these events 5, 6 , and include alterations in the concentrations of methane and carbon dioxide in the atmosphere. Such connections are well established for periods during which good age control is available for all archives, and can provide crucial lessons about our climate system. Under the (reasonably safe) assumption that the synchrony observed for the more recent past holds further back in history, the extended cave record described by Cheng et al. can be used as an indirect age constraint for other archives 3, 7 that lack direct radiometric age control. This information therefore greatly extends the time over which we have precisely dated climate data around the globe.
It might be asked why long time series are important, given that it is so much easier to obtain well-dated climate records for the more recent past. The issue is the multitude of contributing factors that coincide at any one time. For example, Earth's climate is strongly influenced by the configuration of its orbit relative to the Sun, which changes cyclically. The time of the year at which Earth is closest to the Sun changes every 20,000 years or so (the precession cycle). Cyclical changes in the tilt of Earth's axis (the obliquity cycle) occur with a periodicity of around 40,000 years, leading to additional variations in the strength of winter and summer seasons at high latitudes 8 . Which of these two cyclical variations is responsible for the observed duration of glacial cycles of roughly 100,000 years has long been a matter of debate [9] [10] [11] . The answer to this question can come only from a well-dated climate time series that covers a sufficient number of these cycleslike that amassed by Cheng and colleagues. Although this record reflects monsoon strength and not the extent of glaciation, 
E L I Z A B E T H P. M U R C H I S O N
O n page 705, Metzger et al. 1 report the discovery that transmissible cancers are widespread in one group of marine shellfish, known as bivalves, and that such cancers can even jump between species. These findings suggest that cancer cells are common infectious agents in marine environ ments, and challenge our understanding of the nature of cancer and its interaction with its hosts.
Cancer occurs when a single cell in the body acquires genetic changes that drive inappropriate cell proliferation. Once initiated, cancer evolves by natural selection, often producing cell lineages that spread through the host by a process called metastasis. However, cancer does not normally spread beyond the host's body. Until now, such transmissible cancers -cancer-cell lineages with the potential to metastasize through an animal population -were considered to be exceedingly rare. Only four examples were known in nature: two affecting Tasmanian devils, one in dogs and another in soft-shell clams [2] [3] [4] . Metzger and co-workers now report four previously unidentified transmissible cancers: one that affects mussels (Mytilus trossulus) found in British Columbia, one that affects golden carpet shell clams (Polititapes aureus) on the Iberian coast and two transmissible cancers of probably independent origin in common cockles (Cerastoderma edule).
These cancers all cause a leukaemia-like disease in affected individuals called disseminated neoplasia, which had previously been observed, and which manifests as an excess of large, abnormal cells in the circulatory system. Diseased animals have thick, opaque circulatory fluid, and their tissues become clogged with invasive cancer cells 5, 6 . The tendency for a previously established link between particularly strong dry events and glacial terminations allowed the authors to determine the exact timing of the past seven glacial terminations. These all relate to specific times in the precession cycle and occur every four or five precession cycles, revealing a prominent role for this orbital cycle.
In general, the extended cave record shows that the pattern of monsoon variability seen in the more recent past also occurred in earlier periods, indicating that it is an inherent feature of natural climate variability. Cyclical variation in monsoon strength in relation to orbital cycles is particularly prominent. Furthermore, dry events of shorter duration are evident throughout the record. 
